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WHITE CLOVER IN CANADA 

WHITE clover is essentially a pasture plant. No other legume is so widely used in 
pasture mixtures throughout the temperate zone and few are so well suited for 
grazing purposes White clover thrives under a wide range of soil types and conditions 
It spreads and persists by means of creeping stolons and by self-seeding. In pure stands it 
yields a comparatively small amount of forage but in a mixture with grass it has a marked 
stimulating effect on the sward and improves the nutritive value of the forage 

White clover grows abundantly under both wild and cultivated conditions throughout 
Ontario, Quebec and the Maritime Provinces. Through proper management in those areas 
excellent stands can be developed in both rotational and permanent pastures. In some areas 
this Canadian white clover has persisted for decades and highly adapted types now 
predominate. 

While many countries have developed white clover seed production to a point where 
they can supply their domestic requirements and even export considerable quantities. 
Canada has depended largely on imports to supply her needs. This imported seed has 
consisted mainly of common white Dutch clover from European countries and lesser 
quantities of wild white clover from Great Britain and New Zealand. 

Preliminary tests with Canadian wild white clover indicate that this material is worthv 
of a great deal more attention than it has received in the past. The harvesting of seed from 
permanent pastures in Eastern Canada would assist in meeting present requirements and 
encourage a more general use of this clover in permanent pasture mixtures. 

White Clover Forms and Varieties 

~ ..^l 1 wild and cultivated forms of white clover belong botanically to the same species, 
Tnjohum repens. From an agricultural point of view there are three main forms of white 
clover, namely common white or white Dutch, wild white and Ladino or mammoth. 

White Dutch Clover.— This form originated in Holland several centuries ago but is now 
grown extensively in Central Europe, Russia and America and is the commonest seed in 
commerce. Much of this commercial seed gives rise to short-lived plants of two years' 
duration. White Dutch blooms early in the season and produces seed abundantly. 

English Wild White Clover.— This term includes all the seed produced on long-established 
English pastures. The plants are small-leaved, forming a very dense mat of herbage close 
to the ground. English wild white blossoms later than white Dutch and produces fewer 
flowering heads. It is highly persistent in pasture mixtures where winter conditions are 
not too severe. 

New Zealand While Clover.— Seed is of three types; firstly certified mother seed grown 
on areas classed as mother seed areas because tests have shown the dominance of the most 
desirable clover types in these areas; secondly certified permanent pasture seed which is 
derived from crops produced as a result of sowing down with certified mother seed, or 
produced in areas not quite up to the standard of mother send areas; nnd thirdly, uncertified 
common. 

New Zealand certified white is a highly productive large-leaved, widely spreading, 
persistent strain. It is essentially the product of the environment of perennial high- 
producing pasture where any species to persist at all must necessarily be productive and 
of long seasonal growth. 
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Danish Strains.— There are two named strains of white clover from Denmark which are 
intermediate to white Dutch and English wild white in general characteristics. Stryno is 
grown on meadows of a short rotation and is not regarded as a persistent type. It produces 
a thick covering of large leaves and blossoms later and more sparingly than white Dutch. 
Morso is derived from old permanent grassland and is regarded as more persistent than 
Stryno although resembling it in most other respects. The Danish trade seed is usually 
obtained from arable land in pure stands in order to obtain greater yields of seed. 

Ladino. — This variety is also variously known as Mammoth, Giant or Lodi white clover. 
It is slightly later-flowering than white Dutch and is larger than that variety in all its parts. 
It is more persistent than white Dutch but tests in many countries have shown it to be less 
persistent and useful in a pasture than wild white. There appears to be no well-marked 
strains within Ladino. 

Other Strains. — There are other named strains which are less well known than those 
mentioned above such as Svea, a highly persistent Swedish strain; Tammisto, a hardy and 
productive Finnish strain and S-100 a variety released in 1936 by the Welsh Plant Breeding 
Station. 

In certain Canadian areas particularly in the Maritimes white clover is well adapted. 
Seed from native plants has been included in tests at various experimental stations and is 
designated according to its source, e.g. Nappan wild white. These native strains have 
proved to be highly persistent and fairly productive. They are fairly variable in type, 
ranging from forms similar to English wild white to forms more growthy than white Dutch. 

Plot Trials with White Clover 

For a number of years plot tests have been conducted at Ottawa where grasses alone 
were compared in yielding ability with mixtures of grass and white clover. In every case 
the mixture yielded considerably more than the grasses alone. Over a period of six crop years 
the average yield of the grasses alone was 1,805 pounds per acre, while that of the grasses 
plus the addition of two pounds of English wild white clover per acre was 3,227 pounds of 
dry matter. In addition to the increased yield, the palatability and nutritive value of the 
mixed pasture was higher than that of the grass pastures. 

In addition to demonstrating the value of white clover with grass as a pasture mixture, 
varietal trials have been conducted at Ottawa and several branch experimental stations in 
order to obtain more precise information on what varieties are best suited for different 
localities. 

At Ottawa in tests conducted every year since 1932 certified New Zealand white clover 
was consistently the most productive and the most satisfactory variety for pasture purposes. 
The Danish varieties, Morso and Stryno, were not so productive as common white Dutch, 
while English wild white was consistently the lowest in yield under these conditions. 

Ladino yielded well if not clipped or grazed too closely. Under Ottawa conditions this 
variety was not a strict pasture type but proved to be more useful in hay-pasture mixtures, 
replacing red clover and more particularly alsike. In six crop years a mixture containing 
Ladino, timothy, Kentucky blue grass and red clover yielded an average of 5,170 pounds 
of dry matter per acre while from a similar mixture in which alsike replaced Ladino the 
yield was only 4.375 pounds. In another test a simple mixture of timothy and Ladino 
produced nearly 1.000 pounds more dry matter than did timothy and alsike when used for 
pasture. 

Varietal trials at Nappan, N.S., showed that the local strain of wild white clover com- 
pared very favourably with other varieties in yielding ability under pasture conditions. 
Certified New Zealand and Ladino did not appear to be particularly well adapted to 
this urea. 

At Agassis, B.C., the order of yield was: Ladino, English wild, Morso, Stryno, New 
Zealand and white Dutch clover. It may be noted that Ladino made an excellent showing 
under the same conditions that suited English wild white clover. 

White clovers have also been tested in small experimental plots at a number of other 
branch experimental stations, but the yield data secured were not so reliable, because of 
considerable winter-killing in some years. At Lacombe, Alta., Morso was found to be more 
hardy than English wild or New Zealand, while Ladino was more productive than common 
white Dutch, but was less suited to close grazing. In this area clover can be easily 
maintained in pasture swards and is highly regarded for that purpose. 

At Beaverlodge, Alta., the Nappan wild white clover strain was found to be extremely 
winter-hardy, but like Morso and New Zealand it suffered considerably during the dry 
season. English wild white clover definitely lacks hardness and winter kills under similar 
conditions. 

Seed Production 

Probably the great bulk of white clover seed available commercially is obtained from 
cultivated meadows. Many of these meadows serve the double purpose of providing early 
spring and. fall pastures and cash crops of seed. While conditions seem to be favourable 
in Canada for the production of considerable quantities of seed from cultivated meadows, 
there are also possibilities for profitable production from old permanent pasture meadows. 
In both New Zealand and England, where the value of white clover for pasture purposes has 
been realized for a long time, seed from old permanent pastures has been more highly 
regarded than that from cultivated meadows. 



As a rule the English growers of wild white clover harvest seed from their permanent 
meadows once every three years. This procedure has been found most satisfactory under 
their conditions and there is no reason to believe that it would not hold under Canadian 
conditions. The use of phosphatic fertilizers such as basic slag on the meadows is essential 
for successful production. 

Since the same methods of production apply generally to all three types of clover and 
to both permanent and cultivated meadows, the following information on methods will 
apply in whole or in part. 

Type of Soil Required.— While white clover is frequently found on soils of only moderate 
fertility it is evident that fertile, well-drained and well-prepared clay and loam soils which 
have an abundance of lime, phosphate and potash give the best results. Generally the 
soil must be fairly retentive of moisture. It must also be free of noxious weeds and plants 
whose seeds cannot be readily cleaned out of the clover. 

Rate of Seeding— Opinions vary as to the rate of seeding required to establish a good 
stand. Under good growing conditions a rate of 5 to 10 pounds per acre, depending on the 
type and condition of the soil, should be ample to give a complete ground cover If con- 
ditions are particularly favourable 4 pounds of seed should be sufficient. Only clean seed 
of high viability and free of alsike should be used. 

Method oj Seeding.— White clover is usually broadcast alone or in combination with 
some suitable grass. Before seeding the soil should be well compacted and also given a 
liberal application of potash and phosphate, and lime if the soil requires it Following 
seeding the soil should be harrowed lightly to cover the seed. 

A light nurse crop may be used and aids somewhat in controlling weeds. The estab- 
lishment, however, will, as a rule, be slower than when no nurse crop is used. 

While some growers prefer to seed white clover alone, there are several points in favour 
of seeding m mixture with one of the grass species such as Chewing's fescue, red fescue, 
meadow fescue, orchard grass, Kentucky blue grass, brown top or perennial rye grass. Of 
these Chewing's fescue, red fescue or perennial rye grass will probably prove more suitable. 
Canada blue grass might prove to be a very suitable species for Ontario conditions. Brown 
top seems to grow well with white clover in the Maritime Provinces. 

Since Kentucky blue grass is highly competitive it should not be used except in cases 
where the meadow is to be of only two or three years' duration. 

The recommended grasses should be seeded rather lightly at about 5 pounds per acre in 
mixture with the white clover. While the purpose of the grass is to reduce the weed popu- 
lation and support the mature seed stalks, thus facilitating harvesting, it will tend to reduce 
the seed yields if it competes too vigorously with the clover. 

Time of Seeding. — Either fall or spring planting may be followed. Spring planting will 
probably give a more perfect stand the following year. Fall planting on the other hand has 
certain advantages such as seed production in the next crop year, stands more free of weeds 
and less immediate competition from the companion grass, if one is used. If fall planting 
is practised, however, it must be done early enough so that soil and climatic conditions are 
suitable for inducing early and rapid growth before the winter sets in. As stated previously 
it is important that liberal applications of mineral fertilizers be applied to the soil at the 
time of seeding. If the soil is low in nitrogen a light application will aid establishment. 
However, it is generally held that a soil of high nitrogen content is undesirable for profitable 
clover seed production. 

Management of Meadows.— One of the most important problems in seed production is 
the control of weeds. Obviously, therefore, the maintenance of a complete ground cover 
which will exclude weeds should be one of the objectives in management. This can be done 
in part by the extensive use of mineral fertilizers which also play a very important part in 
the setting of seed. Fall applications of fertilizers tend to stimulate the growth of white 
clover and seem to prevent winter-killing and winter injury to some extent. Spring 
applications result in a lush growth which gives weeds little chance to get established. 

As a rule phosphate fertilizers are the most favoured for white clover. From a practical 
standpoint, having in mind cost and ease of application, most meadows, whether permanent 
or cultivated, will benefit most by a fall application of 200 to 400 pounds of superphosphate 
per acre. However, if potash and lime deficiencies exist they must be remedied or the 
phosphatic application will not be profitable. 

Good yields of white clover seed are conditioned to a very large extent by the extent 
of blooming and by the weather conditions at the time of maximum blooming. The number 
of blooms will naturally vary according to the amount of competition the clover has from 
other species and the fertility of the soil. Bright dry weather is conducive to maximum 
blooming and also permits the work of insects such as honey bees which bring about fertili- 
zation of the flowers. Prolonged rainy and cool weather is detrimental to blossoming and 
pollination and if it occurs at time of flowering, generally causes reduction in yield. Some 
growers consider it desirable to have two or three hives of bees per acre immediately 
adjacent to their white clover field. However, large apiaries within a mile of the field should 
provide sufficient bees for fertilization. 

The time of flowering can be controlled to a large extent by the length of the spring 
grazing period. The white clover meadows should be grazed closely and the animals not 
removed until 6 or 8 weeks before the period of flowering is desired. Since as stated above, 



bright dry weather is required at the time of flowering, a study of weather record* should 
serve as a guide as to when this condition is most likely to be obtained. Generally speaking, 
grazing can be continued up to about the middle of June in most sections. The closing off 
ol the held at this time should permit the harvesting of seed in the latter part of August 

When the stock have been removed it may be necessary to use a harrow or some other 
means to spread the manure on the field. It may also be necessary to mow tufts of grasses 
and patches of weeds which have been left by the stock. When the seed crop has been 
removed and fertilizers applied, the clover should respond quicklv to the usual fall rains 
it this occurs relatively light grazing may be practised. Close grazing may result in severe 
winter mjury. 

It is necessary to again repeat here that weed control is absolutely essential in profitable 
white clover seed production. Because of this growers should take every opportunity to 
reduce the weed population in their fields. Certain weeds such as sorrel, buckthorn and hop 
clover, and seed of alsike and timothy in the white clover seed present almost insurmountable 
cleaning difficulties. 

Harvesting-— White clover is ready to harvest when most of the heads have turned dark 
brown and the seed rubs out readily in the hand. In some sections it is the practice to 
permit two or three growths of bloom to ripen before the seed is cut. This practice generally 
results in discoloured seed, however, although the yield of seed may be heavier 

The harvesting of white clover is difficult and much seed is generally lost in the 
operation. A test conducted at Ottawa in the summer of 1940 showed that" when Ladino 
white clover was harvested with a lawn mower and with a small tractor mower, and con- 
siderable care taken to gather all the material cut by these machines less than one-third of 
the seed that hand harvest indicated was on the area, was obtained. 

The ordinary horse mower is the most commonly used machine for harvesting Some 
growers use a short cutting bar in order to avoid missing heads on uneven ground The 
clover when cut is raked into windrows and allowed to cure thoroughly with as little 
disturbance as possible. 

On small areas or where the returns seem profitable it is advisable to use some sort of 
a gathering attachment by which the clover can be deposited in bunches behind the mower. 
The use of a canvas sheet or metal pan on which a man following the mower can rake 
the cut material and then deposit it in bunches to cure, allows the gathering of the clover 
when it is damp as this will prevent shattering to some extent. A fair crop of white clover 
will require about 10 days of good weather to cure. It should be handled carefully from 
the field to the thresher. It is worth while to place a canvas sheet on the floor 'of the 
wagon before loading the clover. Considerable seed will be saved in this way. 

Threshing is done with a clover huller or with a grain huller equipped with hulling 
attachments. Screens of small mesh must be used. 

In New Zealand use has been made of a chain drum grass and clover stripper. The 
machine is fitted with flexible beaters, made up of successive rows of short chains. The 
rotation of the central drum, to which the chains are attached, causes the chains to 
Straighten out radially and act as whips. The rotation of the drum is such that the beaters 
strike upwards, thus minimizing loss through the shedding of the seed upon the ground. 
The drum is placed in front of the seed box to which it delivers the seed upwards and 
backward?. 

In New Zealand it is claimed that this machine will harvest crops of clover so short 
that they could not be harvested by any other type of machine. Furthermore, it is reported 
to work well on stony ground, especially when equipped with a suction feeder which takes 
the heads by suction off a travelling table, leaving the stones to fall under the machine. 
The material from the stripper is placed in bags and allowed to dry over fences before it i= 
finally processed. 

When the chain drum stripper was tried in England certain difficulties were encountered 
which would probably also be met with in Canada. Firstly, there was the disadvantage of 
having a goodly portion of the leafage stripped into the box with the seed heads. This 
made curing in bags very difficult. When the collected material was spread out on the field 
to dry a second difficulty appeared; in the process of stripping a good deal of white clover 
seed has been hulled, and this was in danger of being lost unless the material was placed 
on canvas. 

The processing of the seed from the stripper requires the use of a clover huller and the 
usual cleaning machine. In other words the stripper only acts as the gathering agent, 
performing much the same operation as the ordinary mower. 

Very little information is available on the use of the combine in harvesting white 
clover. A report from Oregon states that some threshing had been done with the combine, 
but that it did not prove satisfactory. It is probable that in short stands the combine 
would miss a great many of the clover heads. 

Yields of white clover vary a great deal, depending on many factors. Yields from 
50 pounds per acre to 400 pounds per acre have been reported. The amount of seed 
required per*acre for profitable production will vary directly with the selling price of the 
seed and the cost of production. 

Prepared by Forage Crops Dwision, Experimental 
Farms Service, Dominion Department of Agriculture. 

Ottawa: Printed by Edmono Cloutier. Printer to the King's Most Excellent Majesty, 1941. 



